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Specification 

The disclosure is objected to because of the following informalities: 

paragraph 35 states "Fig. 6B represents the input waveform... when a center 
point... of the upper core 4a passes a middle point... between the first sensor coil 2a and 
the second sensor coil 2b" is wrong, since it shows the waveform as the cores move 
back and forth. It would be helpful to know when, during the cycle, the upper core 
passes the middle point, but this is not shown in fig 6B. 

Paragraph 37 states "when the upper core origin is inclined toward the first 
sensor coil 2a", which is confusing. Is this a situation where the center of movement of 
the core is closer to the first coil than the second coil? 

Paragraph 41 states "When the second output Vo...is at the second zero point 
during the compression stroke... the piston is at a top original position. The top origin 
position is also passed during an extension stroke. The top origin is a fixed position, and 
an exact position of the top dead center can be estimated by measuring the amount of 
time that the piston takes to pass the top origin twice". If the top origin is passed twice, 
shouldn't there be two second zero points? This is not shown by the graph of fig 8. It is 
assumed that the top dead center is estimated by integrating the speed of the core over 
a first half of the time between passing the origin twice. But, how is the speed 
calculated? This is at the end of the movement of the piston, so the piston is moving 
relatively slowly, stops, and then reverses direction. There appears to be no way shown 
to estimate the speed during this time, and therefore, the position of top dead center 
can't be estimated. If applicant has a different way to estimate the position of top dead 
center, it needs to be disclosed. 

Appropriate correction is required. No new matter can be entered. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claims 6-22 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claims 6-12 and 15 all claim a controller or a method of controlling, which 
finds a top dead center position of a piston stroke. The specification shows how to 
measure a time it takes a core to pass a particular point twice. But there is no 
discussion of how to use the time to estimate the top dead position. As discussed in the 
objection to the specification, the most likely way to use the time to calculate the top 
dead center is to integrate the sped of the piston over a first half of the time, but there is 
no way shown of estimating the speed during this part of the piston movement. 

Claims 1-10 and 15-22 are rejected under 35 U.S.C. § 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

In claim 1 line 4-5 "the length of the first sensor coil and the second sensor coil in 
series" is confusing, as to what the "in series" is modifying. Perhaps applicant is trying to 
claim that the length of the upper core is half the length of the first sensor coil plus the 
length of the second sensor coil. 

In claim 15 line 5 -each— should be added before "less", to indicate that each of 
the upper and lower parts are less than half of the coil length. 

Claims not specifically mentioned are indefinite, since they depend from one of 
the above claims. 

Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 



Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 
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Claims 1-22 are rejected under 35 U.S.C. 101 because the claimed invention 
lacl<s patentable utility. The sole purpose of the core having two parts is to be able to 
calculate the top dead center. But, as discussed above, the specification does not show 
how to calculate the top dead center from just the measured time. Since the purpose of 
the core having two parts has not been met by the disclosure, it does not have utility. 

Claim Rejections • 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1-3 are rejected under 35 U.S.C. § 102(b) as being anticipated by 
Shimizu et al. Shimizu et al discloses a piston cylinder device comprising including first 
and second cores (21b) spaced from each other by a predetermined distance forming a 
core combined with the piston (21 e); first and second sensor coils (A2, B2, C2, D2) 
detecting a position of the core, and wherein the first core is shorter than half the 
lengths of the first and second sensor coils combined. Shimizu et al states the "length of 
each coil is substantially equal to the length of each magnetic ring 21b" (column 6 line 
10-11), which means that the coils can have exactly the same length, a slightly larger or 
a slightly smaller length as the magnetic ring. When the coils are slightly larger than the 
core, it meets this limitation. 

Note that the temn "linear compressor " is considered intended use, and therefore 
given no patentable weight. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. § 103 which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
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to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Subject matter developed by another person, which qualifies as prior art only 
under subsection (f) or (g) of section 102 of this title, shall not preclude 
patentability under this section where the subject matter and the claimed 
invention were, at the time the invention was made, owned by the same person 
or subject to an obligation of assignment to the same person. 

Claims 15, 18 and 19 are rejected under 35 U.S.C. § 103 as being unpatentable 
over Uchida et al in view of Shimizu et al. Uchida et al discloses a piston cylinder device 
comprising a controller controlling a position of a piston by detennining a top dead 
center based on signals from a position sensor; wherein the position sensor includes a 
sensor body (342, 343) and a "core" (325) attached to the piston and centered in the 
sensor body; but does not disclose that the position sensor includes a coil including first 
and second sensor coils in the sensor body, forming an annular body with an aperture, 
the core having upper and lower parts coaxial with the aperture; and wherein the upper 
and lower parts are each less than one half the length of the coil. 

Shimizu et al teaches, for a piston cylinder device comprising a position sensor, 
which; includes a sensor body (20) and a "core" (21) attached to the piston and 
centered in the sensor body; that the position sensor includes a coil including first and 
second sensor coils (A2, B2, C2, D2) in the sensor body, forming an annular body with 
an aperture, the core having upper and lower parts (21b) coaxial with the aperture; and 
wherein the upper and lower parts are each less than one half the length of the coil. 

Since the position sensors of Uchida et al and Shimizu et al are interchangeable 
in the piston art; it would have been obvious at the time the invention was made to one 
having ordinary skill in the art to replace the position sensor of Uchida et al with a 
position sensor which includes a coil including first and second sensor coils in the 
sensor body, forming an annular body with an aperture, the core having upper and 
lower parts coaxial with the aperture; and wherein the upper and lower parts are each 
less than one half the length of the coil, as taught by Shimizu et al, as a matter of 
engineering expediency. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dan Lopez whose telephone number is 571-272-4821. 
The examiner can normally be reached on Monday-Thursday from 6:10 AM -3:40 PM. 
The examiner can also be reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Look, can be reached on 571-272-4820. The fax number for this group is 
571-273-8300. Any inquiry of a general nature should be directed to the Help Desk, 
whose telephone number is 1-800-PTO-9199. 



F. Daniel Lopez 
Primary Examiner 
Art Unit 3745 
April 5, 2007 




